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ct.G'll rie:i'IJG'l-:J'IJ13J 1 'I.Ji qiqi1 n13J eJ1'1'1.htm !11 cl m~nm1tJ1tf11(;111r11B L~n'Vl1el'Un~ vt1n 

,J I .cal O .J LI CV 1,1..o=J V .J tJ 4 ~ IIU U 4 oQII ,J ,. ' 0 

11 f1!)113Jf111f11t'V11'Vl L'll1G'l ni;rut~ cl'IJ'lle.JL?l'I.Je)'Vl"ll'I.Jt f111 1t f11(;111f'11'Vt1e)'Vl L(;11'1.Jf111f'l(;1 L"e) f13J~" 1t ~cl"ll'IJ113J 

n'IJ vt~vi1&'!1u 1.~ Lifo nu~tu-vm?iu eJ11cl5u vt;eJ-u (;1'lJ11-1 m1LL~-:i-u'I.Je:i ~1-:i L tl'IJ5113J vt~m'l3J cleJ3J n'I.Jnu~t'IJ-vm?i'I.Jel 
'U 'U 

11cl51.J 'Vf~e) L'oJ1'Vtti1m 'I.Jf111L?l'I.Jel11f'11 'Vt;el&'!el11f11tV11 f111'V1'1~\,\51.J 1(;11 'IJ f111L?l'I.Jm1f'11 , 

b. n1-aV11acycy1,1.:ineJai1.:i 

~"ll'I.Jt m1i.J1t f11(;111f'11B L~ n'Vl1B'U n~'1t~el-:JV116"qiqi1..j'1-:i (,113.J LL uuiqiqi1 ~-11t~ 1 'IJ-Vel 

@.rn 'Vt~el\'11'Ue)(,lf1"-:JL 'U'I.JvtiT-:J~eJfl\Jf113J fl1cl 1 'IJ G'll 1'1.J iTUt1(;1'11f11'1.J~1~-s'I.JLL'oJ-I LL"t'1t~el-111-l'Vt~f1,J1tfl'IJ"'qjqj1 



L 'U'U'11'U1'UL~'Ub'V11n'U{mm~ er '!Je)-:J'j1rl1~1-.[1-:i~tl·rnm1,1'j1fol1aL~flVl'rn'Ufl~ 1 ~fl'jl.JEi(,)~e) 1-rl 'U'!Jru~vi1~qiqi1 Ll,lcJ 

1-u~~fl'LJ'j~n'U0~1-:i~~-:i0~1-:i11,1 ~-:i~atud 

ti.(j) L~'U?ll,l 

~ .. ..1 '.,j ~ ~ 1 .J ~I ~ .. ..1 ' "' .,j .Joi " ~ .. ' 
ti.\!) L'llrl~'je)l,l'j1 nVlVlti'U1rl1W11'U?l-:1~1 cJ 'll-:1 L u'U L'llfl~'je)l,l'j1-nVl~-:11'UVlVl L'llL'llrl~'jeJl,l'j1vl'VI 

i!'U -!i1'j~~m~1~1.J1m'U1'Uvi1~qiqi1 ~~0110'U1'Ui!'ULl.]Lf1'U m 1'Uvi1fl1'j 

ti.m WU-:1~0~1'U'j~f1'U'!J0-:lti'U1 fl1W1 cJ 1 'U'U'jt L Vlfll ~nl..J(,110 ~1-:l~rlUJt fl'j'j1Jfl1'j'U LcJ'U1cJ 

n1~'U(,) ~-:i'jt'41'U-ua (j).Ci'. (I!>) ~~0~tL'U'U~ti'-:i~0~1tJ'jtn'UaL~nV1'ja-nn~m111fifl1'j~m11uqi~n~1-:in1~'U(,) 

b.Ci'. ~tJ-:1~0 ~1\ht f1'U'lleJ-:!'U~~'VI L~'UVl'U ~~eJ'U~~'VI L~'UVl'U~~n'Vlf~ vvh~f'UeJ'Uru1\11 L ~ , , "" 
tJ 'jt fl e)'U n ~ fl1 'j L~ 'U'Vl'U L ~e) fl1'j~1 ru'll V LL~ttl 'j t fl 0 'U fi'j f1 ~ ~ 1 tl 'j t n'U \11111 tJ 'jt fl1 fll'!J 0-:1 ti'U1 rl 1 'j LL 'lA-:itl 'jt L 'VI fllL 'VI cJ \11111 , , 

'j1 cJ~e)'U~~'VI L~'U'Vl'U~ti'U1 fl1'jLL '\A,:itJ'jt L Vl fllL 'VI cJ LL-.[-:i L1 cJ'U 1 ~'Vl'j1'lJ Ll,l cJeJ'41~111 'ITT 'U(,)11J(,)1e) ~1-:l~tJ,:j~e)~1'U'jtf1'U'!Je)-:I 

..i r • ., 'l ., ( 
ti'U1fl1'j'V)flUJtfl'j'j1Jfl1'j'U ~cJ'U1cJfl1~'U(,) ~-:J'jt'lJ ~'U'!Je) (j),Ci'. I!>) , 

ti.er i'Uti\J\1l'jfl'U1~LVlcJ 

~~fl'LJ'j~n'Ud~tfl'UL ~ Ll,lcJ 1lJi1~eJmi1vmcJ1 'U (j)er 1'UtJ'lJt)(,)~1fl1'U~~'ll'Utfl1'j'LJ'j~n'J~'j1rl1 
'U 

vJ. 
I II I Q, 

P\1'11'3 LLfl~n1''1'11 El L'3'1J 

fl'j1J~t~1cJ~1-.[1-:i~eJmhcJ'!J0-:i-:i1'ULL~~~'j1cJfl1'j~1~vi1~1L~~lil~-:im11'j1fl1~eJwu1cJ ~n1~'U~ 

1-rl 'U 1 'ULL-.[-:itl~111ru-:i1'ULL~~'j1rl1 'UeJfllil1fl 1 'Umru~eJ 1 ud 

<(j)) LdeJu~111ru-:i1'U~vi1L?l~~lil~-:i 1 'U~1'U~Ln'Un11{eJcJ~~ (j)\!)er <~~-:i{eJcJ~~'U~1) LL\111lJLn'U 

{eJcJ~t (j)ero (~~-:i{eJcJ~1~'U) '!Je)-:l'U~1J1UJ-:11'U~f11~'U~ 11l 'U~qiqi1~~e) 1 'ULL-.[-:itl~111ru-:i1'ULL~t'j1rl1 li)t~1cJ 1 'ITT 'U 

5\1l'j1{av~t ~o (Lfl1~'U) 'lleJ-:J'j1rl1~eJwJ1cJm11~qiqi1 

(I!>) Ldatl~111UJ-:11'U~vi1L?l~~lil~-:IL 'U~1'U~Ln'Un11{eJcJ~t @)ero (~~-:i{eJcJ~1~'U) '!JeJ-:!tl~mru 

-:11'U~f11~'U~ L ,jl 'Uiqiqi1~~eJ L 'ULL-.[-:itJ~1J1UJ-:11'ULL~t'j1fl1 lilt~1cJ 1 'ITT i.J5\1l'j1~mmt c;itTI (LL 'U~~'U?l11J) '!Je)-:J'j1rl1~0 

~il1cJ\11111~qiqi1 

.,It]"' ..lo~._., ,., ~~ ") tJ"' ...io (m) Ll.JeJ W1UJ-:11'U'VIVl1L?l'j~~'j-:J'UeJcJn11'jeJcJ~t vJer (L~~'1'U~1 '!JeJ-:1 'j1J1UJ-:11'U'Vlfl1~'Ul,l 

11l 'U~qiqi1~~a 1 'U LL-.[-:itJ~111ru-:i1'ULL~t'j1r11 ~t~1cJ 1 ~\111m1F11~eJ~il1cJ 1 'U~qiqi1 LL~tlilt~1m ~l.l'll~L'llcJ L 'U'U~1 

overhead LL~t mobilization ~1~frn1'U'j1cJfl1'ji1'U 1 'U5\1l'j1~eJcJ~t (j)vJ (~'UL~~) 'lleJ-:i~-m~1-:i'jt~11-:itl~111ru-:i1'U 

J-:i~l.J ~ 'lJ eJ-:l-:11'U 'j1 cJ fl1'ji!'U\1111J ~ qi qi1 L~ cJ tJ 'jt 111 UJ n 'U'U~1J1 UJ-:11 'U~vi 1 L?l~lil ~~-:I~ ru ~1 cJ'j1 rl1 ~ eJ ~U1 cJ \11111 ~ qi qi1 

J-:id fl1'j~1cJL~'UL~1l'll~L'llcJL'U'U~1 Overhead LL~t Mobilization ~-:in~11 ~11-.[1-:i~t~1cJ1~LLt1~f'U-.[1-:i1-u-:i1~ 
'U 'U 

II I .ca, I Q./ 

~ ~'Vl1 cJ'lJ eJ-:1 fl1 'jliJ 1 cJ L-:l'U fl1-:11'U \11111?1 qi qi1 

(Ci'.) fl'j1Jli)~~1cJL~'U~L~1J~'U\1111J ((j)) LL~t (I!>) ~-:lfl~11-U1-:l~'U 1'U-:i1~Wf1,1Vl1cJ'!Je),:jfl1'j~1cJL~'U , 
4 I II I Qi .J <Q, .J ~ IV I q.J 4 ~ I 

~'je) fl eJ 'U-:111,1 ?l l,l'VI 1 cJ'lJ e) ,:j fl1 'j~ 1 cJ L-:l'U \1111J'VI fl'jl.J ~ tV'I lil 1 'j UJ1 \1111J'VI L ~'U ?111 fil1 'j L1'U LL\11 m UJVl fl'jl.JV'llil 1 'j ru 1 L ~'U11 , 

tl~111UJ-:11'U~vi1L"11~lil~-:l~-:lfl~11 il1~ii~1'Ub~cJ1-UeJ-:lf1'U-:11'U~'U~L~~e) ani-:i-:i1'U~L~~eJeJtjni11~ikmn'jt'V)'lJ~e)fl1'j 

~1 m1'Ul-11-:11'U~ LL~1 L"11lil~~-:i L 'U-:111,1~,:j rn:i11 i-:id fl'jl.J e)1liJ~1 m1'U~L ~l.J~'U 1 ~ LLn~f'U-.[1-:iV'1{a11 fl'U fl1'j~1 m1'Ul-11 
'U 

-:11'U-:111,1,1'U 61 LL~t fl1'j'ViliJ1'jUJ111-:11'U 1~eJ~ L 'U~~ flbflUJ'1~-:lfl~11~~eJ LlJ L 'U'U~~'Vi'Ulil L~ cJL~~'lJ1(,)'!JeJ-:Jfl'j1J 

~- el\1111fi1tli'u 

~1tlf'U\1111J~qiqi1-.[1-:i LL 'U'UV11 cJ LeJfl?l1'j'LJ'jt n'J~'j1rl1a L~fl'V)'je)'U nG1d ~~e)'Ue)\11 fl~-:1~1-:1 L 'U'U 



vi,1~~€lliltf11Vl'U~ ~~,Q 

~- Ci) mru~ ~'S'IJlij1~i11~1'U~folij1~ 1 tJ1ij1~'U1~ 1 \1~~'UY11BflV1€l~VI~~ 1~v 1l.J L~'S'U€l~qj1lJl 

'11 fl fl1lJ '1::: f11Vl'U ~ ~1'U'S'U ~ 1Vl'S'U fl11~11J'U ~~fl~ 11 L 'U'U ~ 1 'U'"J'U ~el eJ 6'1::: Ci>O. o c, '1J€l~1~ L1'U'1J el~~ 1 'U ~ 1~'U1~i1'U 

~-® mru~~'S'IJlij1~tJ5m\e:i~iqJqJ11ij1~f1€l~~1~ 'U€lflLVl'U€l'11fl'U€l ~.(§) liltf11Vl'U~~1'U'S'U 

L 'U'U11 eJ1'UL 'U'U~1'U1'UL~'UlJl1 v~1 L 'UcJlJl1Tfo eJG'l::: o.®~m111-11~1'U~1~ 

~- n11~'UU1:::nuA11~~,1~un~~v~ 

~'IJ'U:::m1tJ1:::m~111-11~L~flV11€lilfl~s8~1~Y116"rnnnlij1~ lJl1l.JLL'U'U ~~1:::'UL'U-Uel Cil . .n vi~el-Uel ~ a~~ , . ., 
lJl fl6'1~1ij1~ L 'U'UVltl'~~e) LL"''l LL~ mru li)t{Jlm'S'U'U1::: fl'Ul-111l.J6ll1i~'Ufl~~m'1l€l~~1'Ulij1~vi Ln~'liwn eJ L 'U1::: v::: rn=n hh!e:iv 

' 
fl11 Qytl i1u5~'11fl1'U~ml.J1~folJ€l'U~1'U L~eJ{Jle)~~'U~~fl1161!€ll.JLL6lll.JLLm'1l1m-um11~~~~L~l.Ji,1eJL'U Cilct 1'U 

i1'U'1~'11fl1'Uvl'l~'S'ULLlij~l-111lJ'U11~'Ufl~~e)~ 
' 

I A I II 
G>O. n11\11flb{l1Jfl1{1Vl'IJ1 

~t'U'U€JL~'U€li'.J~VlfiL~'Ue)'1Je)'S'lJ L~'U~1~Vlti1 L 'We) m111J Ln'U{e) eJG'l::: (§)(t '1Je)~'j1fol1 ~11ij1~J~Vll.J~ 
'U 

LL~J~,Qlil::: {Jlm?i~lJ€l'UVl~fl'U1t fl'UL1'U~1~Vlti1 L 'U'U'W'U5'UlJli'Sfj'lJ1'11 Vl eJ Vl~€lVltl'~~€l~1'Uit fl'UVl~€lV1tl'~~€lJ1tJ1::: fl'U 
"' 

fo~flV11€lilrn1'1Je:i~G'U11-1111 'UtJ1::: LV1Pll111l.JLL 'U'U~~1:::'U L 'U'Uel (i).'9:'. (.n) 1 \1LLnml.ln€l'Ufl11'S'U"tl11::: L1'U~1~Vlti1i1'U 
' 

L'Ufl11~1m~'ULL~6'1:::~1~ ml.Jlil:::-Xm~'U~1'U1'U~€leJ'1::: Cilo '1l€l~L1'U~{Jl€J~~1v1wn~t!'UL~mtl'U 

'U1tfl'U~6'1~1'U L 'Ufl1tU~L~'U'U1tfl'U~6'1~1'Ulilt{Jle)~~fl-Xfl HJ~i'U 11J~1fl11 b L~el'U (~1Vl'S'Uityty1v1 L'U'U111°11~€l 

Vl'U'leJ) V1~€l'1J€l-:J~11ij1~J-:ivilJ~ (~1Vlfoityty1v1L'U'U11fol1LVll.J111lJ) 

~'S'lJlij1-:Jl'.j~V16~'1t'1J€lL1'UtJ1:::fl'U~'1~1'U~'U L~eJer'S'U~1-:Jlilt~€l-:Ji11Vltl'-:J~€l~1'U1tfl'U'1J€l-:J 
'U 'U 

1S'U11-111 V1~€lvitl'~~e:iJ1tJ1:::n'U~ L~flV11€lil rn1'1J€l~1S'U11-111 mv L 'UtJ1::: L vi Pl ml.l LL 'U'UV1i!-:i~€lJ1tJ1::: fl'U~-:i1:::-y L 'U'Uel (i).'9:'. 

((() l.J111~H~€lfl1lJ L~e)L'U'UVl~fl'Uitfl'ULLVl'U 

fl1l.Jlil::: ~'UL~'U'Uit fl'U~'1~1'U LLG'lt/V1~€lV1tl'-:J~€lJ1tJ1::: fl'U'1J€l-:J5'U1fol11~-:J fl~11 L \1LLf1~'S'lJlij1-:J 
II ILi I &::rt. I II II 

~1€llJ fl 'U fl11'11 eJ L ~'U 1-11 '11~ ~1 ~ '1 ~Vl 1 eJ 
' 

II ~'"""I..;., d 
G>l£J. 'llvfl{l1'lk1Vlth'IJn11'-11J'tlvLfl'IJvLLfl:::v1J 81 

Cil®.Cil L~'U~11ij1~~1Vl'S'IJ-:J1'Ulij1-:J1,f ~,Q 1~l.J1'11flL1'U~'U'U1tl.J1t'\J'U1:::~1tl ~.Pl. ®ctb.n 

fl116'1~'U1lJ L 'Ui qjqj1'1tfl1tY111~~€JL~€l fl1lJ 1~-S'Uel~~ L~'U~1f1€l'1{1-:J'11flL~'U-:J'U 

'U1tl.J1rutJ1:::~1tl ~.Pl. ®ctb.n 

Ci)®.® Ldelml.l 1~~~L~€lfl~~'U-um~'We:i11v 1~ 1 ~L tl'U~'S'l.Jlij1~ LLG'l::: 1~l1lfl'1-:Jlij1-:J ml.lm1 
'U 'U 

tJ1:::m~111-11~L~flV11€lUfl~LL"''l tl1~'S'l.Jlij1-:Jlilt(Jl€l-:Ji~vi~e:i,11~-:i'1J€l~l.J1L~€l-:J1'Ulij1~~~fl~11L'U1l.J1'11fl~1~'U1tLV1Pl 
'U 

LL'1t'1l€l-:Jt!'U~€l~i11L-U1l.l11~vvi1-:i L~el 1 'ULi'UV11~~i'.l L~el 1 VJ m~tJmJ LL~t'11l.J11'11 ~'U~fl11'S'l.l'1J'U 1~ml.lv1'Sfjl.J'Ul11~11 m1 
'U "' 

((i)) LL~~m1i-:ivi~€lil1~~'1Je:i~~-:in~11L-v1lJ1'11n~1~tJ1:::LV1P1~€lmlJL~1vh m~1'W g11 

1'U i!'U~-:JLL~1'U~~'S'U~1-:ii-:iVl~e)~e)'1Jm'11fl~1-:J'U1tLVlfll L1'ULL~L'U'U'1JeNv1'S~lJ'UlJl~11fl11fl1tV111~1,lJ'U11-111'U1tfl1f!l 
'U "' 

eJflL1'U 1 ~'U11Vlfl L~eJL~e)~'U 1~ 
' 

(®) 



'11n~1•nJ'rn L'V1Pll.11V•n.J1t L'V1Pi1 'Vlt1 L1tJLL~'1t 1~f'lJeJtJn 11\Jl'11nml.JL'iij1'\111 L ~'lJ11'Vln~-:i'lJeJ-:Ji!tJ l~m~eJ~tJ~nt~L~eJ • "ti • 

1 'Vltl zj-l'1t~e),:j 1~f'lJe)tJfl 11\Jl L~tJi!tJtl e)tJ'lJ'j'j'\11 f)'lJe).:1'9.:1 L~e)~tJ Vl~e) L UtJ'lJe).:l~f ~l.JtJ(Jl~--h f11'jf11t'Vl11.:i fll.JtJ1fll.J 
"Iv~ Cl ~ 

\htmiaivm1tJ 1 ~'lJ11'Vln l~m~eJ~tJ • 

I .i::t. ~ ,::it 

f111'1.:IL'11l.Jf111~1t'l.J"lltltJ11 

@~. m ~~tJ"lleJL'1tJeJzj,:i ml..11~ ~~ L~eJ mLi, hJ1 tlvh~~~1Vl~eJ"lleJ\Jlf1'9-:J'iij1.:I L UtJV1,r.:i~eJmt11 tJ 

L,m~ fl1VltJ~~-:J'jt'lJ 1-n tJ"!Je) ITT/ f11l.J'1t~'lJ'\/!"'f1tl1t fltJ f11'j~tJ"lleJL'1tJ e) Vl~eJL~tl nieJ.:!'11f1 ~e)e)f1Vl,r-:J~e)f-r'1tl1tfltJ f11'j 
' " 

~tJ"VeJ L'1tJeJitJ'Vl LL'9teJ1'1'Vi'111ru1 L~t1nieJ.:i 1 ~-u~ 1im1l..l L~t1V11t1~tJ ('11iJ) 11l..l-X.:i'1t'Vi'111ru11 ~LtltJ~'V1.:i.:i1tJ \Jl1l..l 
" 

@~.G'.'. f11l.J'1.:11tJ~'Vli~'1tLLm'lJL~l.JL~l.JL1eJtJ 1 'll Vl~eJ'VeJfl1VltJ~ L tJLL 'lJ'lJ~~~1Vl~eJ"lleJ\Jlf1'9.:l'iij1.:I 

L'UtJVl,j'.:l~eJ L ~L'UtJ1 tl\Jl1l.Jfl11l.JL ~tJ'lJeJ.:!i1,!n.:i1tJeJtlf111'1.:!'1~ ('11lJ) 
" ' 

@)~.tt 1 tJmru~ LeJf1'111 LL tJuvh ti Le) nc111tl1t f11~'j1 fl1B L~f)'\11 'jeJ'Un~d lJfl11l.J'V~Vl~eJLLfJ.:lfltJ 

~~tJ"lleJ L'1tJeJ'1t~eJ.:itl iiu~\Jl1l..lfl11'U'10t16!JeJ.:iml..l fl 11il'1ot1~.:inci111 ~~eJ L tltJ~'1~ LL'9t~~tJ"lleJ L'1tJeJ hliJ~'VlfiL~vn " ..., . " 
ieJ.:!r11Li~1tlL~~ L~l.JL~l.J 

@)~. D ml.I eJ1'1tl1tf11Plt1m~nm1i~'iij1-:JL tJmru~eJ 1 tlffi~ L~tl~~~tJ'VeJL'1tJeJ'1tL~t1nieJ.:iri1 
" 

-=ii O .J I.I QJ 11,cJ II' .J CV f.l 4 ~ IIU CL/ 4 Cl! 

(~) l.J f111f11t'\111'\11 L'lJ1'9 f1'\!l't'l.Jt ~ tltJ'lJeJ L'1tJeJ'\11"1ltJtf111'1 ~'11.:!VlieJ'\11 L~1'lJf111fl~ L'9eJ f1l.J 
" 

~'9tl1t lv-utl'i,l..lntJ Vl~eJiJ~,tJ 1~ L~tl fl'lJ~~tJ"VeJ L'1tJeJ11 tl~tJ V1~eJ-V~'lJ11.:i m1 LL~.:i-vtJeJ ~1.:i L 'UtJu11l.JVl~eJ'1l..l t1eJl..l ntJ 

.,,.,..i., ..i .. ., ,.,.,J,i .. ,, 0 ... ..i1'l 
f1'lJ ~ tltJ'lJeJL'1tJeJ11 tleJtJ VlieJL'11VltJ1'\11 L tJ f111 L'1tJeJ11fl1 Vl1eJ'1eJ11f11t'\111f111'\11'11\JleJtJ ~ b tJ f111L'1tJeJ11 fl1 

" ' 

(G'.'.) mru~tJL tJ'vi1tJeJ.:IL~tl1fl'lJ (@'l) (~) Vl~e) (m) (Jl1l.J~fl1VltJ~ 1 tJf1~f11t'Vl11.:is5-ieJeJf1 

\Jl1l.J fl11l.J L tJf1~Vll.11 tl11~1 tlf111i~teJi~'iij1-:J LL'9t f111'lJ~V111i'1~111flf ! 

G)Ql. n1-atliu-a1fl1fi1-:11'Utie1ai1-:i 

f111tlf'lJ11 fl1r11-l1tJ fleJ'1i1-:i\Jl1l.J'1\Jl1f111tlfo111°'11~-:J'jt'lJ 1 tJ'Ve) @.lt '1t'U1l.J11 'lit tJ n1ru~ " . 
ri1-:i1tJtieJc1i1-:i'9~'9-:iV1~m ~l..lttJ 'i~t11crm1~eJ 1 tl-d' 

\Jl1l.J L1em 1 'lJ Vl"'f1Lf1t'l.J'1 ~mLL'9t161'11tJ1 rum in'lJ~~~1 LL 'lJ'lJtlf'lJ11fll11~\Jl1l.Jl.J~fllrut-r!l.JtJ\Jl~ 

LdeJ1tJ~ ~~ ~-:JVl1fll.J ~ttm~ L~e),:j f111~'111ru1-ii1mV1~€1~tl1tf1€J'lJeJ1:iim1tJneJc1i1-:i \Jl1l.JVl'U-l~mhum'16!J1fif11'j 
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!:'I 'JI .,; 'JI., 11 'JI "" 'JI d "" .,; 
m I.ii,. I u'U '1-1 'U l'Yl'Utl.:J ~'j 'U '111.:J '1t\Pl tl.:J 'Utl~11tl1;1tltltl,i U 1;1t\Pl11'1fftl'Uff .fllVi'U tll 'Vl'1 '11.:J'U tl .:Jff t'll'U 'VI 

' ' d.j) O I .di ,J 
'Vl9ltl.:J 'Vll.:Jl'Ultl.:J fl tl'U fl1 W'U ClJftl.:J 1t fl1,i'jlfll 

""'· m1,Jf'U 11flltl1.:Jl'U ftflfff 1.:J 

m1iJf 'U 'jlflltll.:Jl'U rit1n-!1.:im:1Jt19l 'jfll'j,J f 'lJ'jlflli .:J 'jt iJ 1 'U'lfo m .ti. '1t'U 1:1.Jl 1 ~ 'U mill ~fil.:J l'U rit1n-! 1.:J 

... ~ .l 
1;1,i1;1.:Jl1'jtllfi:IJ'IJ'U 

,:a, ~ f I jl QI ,J QI lll pJ ~I j) ,d " 01 j) .d j) d. j) 
m. fll'j'IJ m.:i 'U !Vi:I.Jfll .:Jl'U fl t)ff 'jl.:J\Pll:IJ fft:yt:ylU 'U'U 'j'lJ'jlfll l'fl'U I U'U l1'U l'Vl'U tl.:J fj1'U '11.:J 'Vl'1t\Pl tl.:J!'j t1m tl.:J 

V , V 

molurlrnu,i ao iu tl'1Ji.:iu~1un~f1J!1.:i1~i+.:i:1.1t11J.:i1u.:i1,i~,iiw l11fllfurl1l1u,1i'i1,Jutf1~fmf1.:i '"" 

A A .c::i d j) A .ct 1 I j) 'j/ I j) \I) ~ I lfl,J , 4 .d j) I 'jJ j) d. A .di j) 

ff'VI ti'VI '1tl 'j (lfl'jt).:J!.:J'UI Vi:I.Jfll .:J l'U fl flff'jl.:J '11 fl ~11 '11.:J 1,ltlfl\Pl tl 1 tmt 'U mw 'VI ~11 '11.:J'1t \Pltl.:J ! 'jtlfll.:J 'U fl 'U '1 lfl fj 

., 'JI 'I v v , v "" !:'I , ., ... ... .,. ... 'J}o, 'JI 
1 

d ... ,-~ ., , , 1JJ,J ... 'I v ., .,. 
1'U'11.:J 1l1~11'11.:J'Vltu'Wt]fft:yt:y11rn1t1m.:iufl'U'11flfj1'U'11.:J ,imn l11tl 11l1flfll.:Jl'U'Ut1.:i.:i1,i\Plt11 l11tl 1l1l1fll.:J'U 

'11fl'Ht1 fliJ'jtf1'Ufft:yt:y1utf1u~mw 

1.m,. fl11'n'111W lfll'U 1wi~u1vi:1Jl11tl'i;l,1 !!1;1tfll'j~ltll~'Ulvi:IJl11tl~tlfli~'U '11fl~f'U! 1.:J \Pl1:IJl1tl'U ,'IJ'Utl.:J 

., ,J ., 1JJ 'J/ 'J/ 1JJ <JJo, d ,s ., ,J 'I 'J/"I "" 
fft:yt:ylU'U'U 'j'lJ'jlfll 1,i 916.:J !,i'j'lJfll'j\Pl'j')'1fftl'UU1;ttll1'U'l1tl'U'11fl'11'Ufl.:J'U 1t:IJ1W!l'i;lt 1l1f:ltlfl11Vi'111Wl'Utl.:J 

,s ., ,J !:'I .,l,f 
'1 l'U fl.:J'U 1t:IJ1W!U'U'Vlff'U ~,I 

tl\Pl'jfl1'jiJf1J11m (tl\Pl'jfil K) '1t9"ti.:Jfl.:J~~'jti'U~flll1'U,i i-nu 1uuif 11ff~ '1\Pll:IJ~flll1'U,i H1u fft:yt)!l 

'Vl1tl.flltl i'W 1 ttlt!11;11~flrn ,~'Utlltltltlfl 1 ,J 1,it1'1ti~\l\Pl1'\Jtl.:J'Yl1.:J11'l1fl11~ ,~1tiJ 1 fl mYt1 m .ti. 

JiJ1t L.fl'Vl.:Jl'U ... 



-d.-

_1 I SI .,;,SI., ., _1., lJlSI 
1J'a~lfl'Vl,ll'\.Anflff'jl,!Un~t1'fl"a'Vl 'lffliliYqJqJlU'U'Uu'a'UHrll t~ 

o , SI 
fll l'! 'U ~ l'! 

, Q ~ ~ I 9) I fJ/ ,,,0 QI~ 

'U fll'j'Vi '11nu ll Vil.Jl'! 'j(l n~ 'a lfl lfl 1,11'1-J '11,1 l l'l l.JlflV ff'jl,I l'!fll'U 1W 'flll.J\l''fl'a ~,l'U. -

P =(PO)x(K) 

SI I ,. 

trn1u'f!mw 

K = ESCALATION FACTOR ~in~1t1 d.% trlvlv-:it~mh-:i1ul'!1vu1m~l.J d.% trlvlv-:i 
Q I ,!I 

lWflfll-:Jl'Ufl'U 

' " \fl ii 4 1 ... I QI 1 9) a, .cl 

ESCALATION FACTOR l'll l~'11fl\l'fl'a'C)f,1UiJ,l'f\ll.J1J'j~lfl'VlUn~nfl'hlW~,11'1-J flViY'al,l~,1'1-J 

I ... 
11tl1~'YI Gl ~1'1-A8lfll1 

-:i1umm"a l'!l.JWO-:i i1mm"a t'lf'U ~'Vllfll"a t"a ,:i,:;t1'\.J 1 HVit11mn l'!V'tfn ~'tf n l'!VU"a~'V"" 
QI Q/ , .Q d , r QI QI t d ,, ,, ,ct 

VWJ'1'\.J'Vl"a t1l.Jt'I-JtC)ft1l.J iY"a~11t1m t"a-:iml'!l"a r1n-:iViiY~ h-:i-:i1u n til'U'fl'U un~ll'!l'll.Jlt1"a1mH 

G) .G> i vJ~l'llV ,IV,fll'j'l.J 'j'j '1'U o-:i ff Wll.J 'U'1 ll'l ,l 1 ti u~i1h 1l.JO,ll'lrl'vu un-:iu n~ 'j ~'U'U i vJ~1mt11 'U 

"" 'U'al1W 

G>. lill U'a~ Ul'll (l,IV7fll'j'l.J'j 'j '1'U o-:i 'V!Vll.J 1,J '1 ll'l '1-J ltl u~i1h1l.J o-:i 'j~'l.J 'UU'a ~11 lfl w, u 'U7 nw 

G>.'11 "a~uunvl'l~V"a~uuirw~1-:ic:i ~~~l'l~vr::f-:iv~lurhu'llv-:imm"a t'lf'U vlvu½'ummff vlv111C)f 

mt1ivJ~hrirn½'rnr11v-:iu½'ummff mt1riv~1 <-1n<-1 
r 4 r 

G) .d. 'VI l,!'j ~'UltlU 1 'llV -:imm"a'1'\.J o-:i 'Vll,I 'j~ 'UWU lflltlU V fl 

G>.& ri'1uu"a~nvu~i1trluri1l'!i'umm"a mVi1~ri'1u~~~numm"a 1~t1lv-:iirf1-:il'!~VU"a~nvu 

Vif Vl.Jf1'l.Jfll'jf1fliYf 1-:imm"a u~i1h1l.JO-:Jtfl1v-:iiml'l1mr11v-:iijvnn~i11l.JlU'a~flV'Ul'l1V~~,-:i l'lfU nvJn tr11v-:i 

.,. " A 1/ a _1., ., 
f1Vl.JVi1t'f'IV"a tmv-:iguu1 tfl"av-:iu"aummff Vi~nl.J <-1n<-1 

G>.b 'Vll-:Jt'tf nV'UVlfll'a ~UOl.J ~Uifl 'Hl,1'1lflVlfll'a l~tl'a'V'U iijtfiU '11 ll.J'fl'a 

lf\l'fl'a K = o.li!l& + o.G>& lt /lo+ o.G>o Ct/Co+ o.d.o Mt/Mo+ o.G>o St/So 

' Cit. 4 .Q Q/.Q Q/.Q j/.cit. d GI.Q 

lill.G> -:i,u~u l'!1.J1t1o-:i fll"a'IJ~~u fll"a'flfl~U fll"ail~V~~u fll"a~~l'l'Ul~U fll"atnnt1u~v~~u 

fll"a'IJ~-ol.lu~v~uilu t~vu r1nv-:i fiur1nv-:i iuJuJ, fium-:i ~-:ilv-:ilftr11v-:i'1°'m tr1iv-:iijvnnu6u1i-:i1u 

,s a, "" , SI d "" <!I <!I a, 4 .,;,. """ 
·r;i ll'! 'a'Ufll'a'O l.J~ U l'! l'!1.Jltlfl11l.J o-:i fll'a Ol.J~U l'! 'a'V'Vl'a Wl'l 'a'V 1iY~VU 'Vll.J fll'afl 1'Uf'Jl.J tJW ffl.J'U'fl 

., t ,.SI • .,.,. i,. ., , 1 lSI A ., A <!I a 1Sl1'1P 
'lJV,11ff~'U'Uc:i un~l.J'llflflll'!U~1'1ifll'a'Ol.J 'j'Jl.J'Vl,ll.Jfll'j'l.J~V~UUU ~ti 'lflfl'j(l,l,lfl'j tmV-:Jl.JVflntViV l'! t~l1.Jl'fl'j'J1U 

.,; • lJlSI , ,. ., , SI <!I a _1 'flll.J'Vlflll'!U~ t1 l'lf'Ul~tl1fl'l.J,171,J flViY'al-:JOU U l'l'a'Vl'llVU 'lfnu"a~'VllU 

t J, SI 
/'VI ,11,J l'! ... 



-ti.-

" J''l !II .,s 
l'l~'U t'l111lJfl~~1'U'!.h~m'Vl EMBANKMENT,EXCAVATION, SUBBASE, SELECTED MATERIAL, 

UNTREATED BASE m,~ SHOULDER 

l~\lm K = o.'1>o + o.G>o lt/lo + o.c:i'.o Et/Eo + o.li!>o Ft/Fo 

lit, .lio ~1'Ulf'U~tM m.rn.1il~ ~1'Ult'U'U'U1,1 lmyihm11u~n-u1r!-uJ-u ,..r1~'U';i~L1hJ'U '1'U ilt111:1.J 

11-u 1~ ~ tH m1 1,i u l-u 'lfV~ 11~ 1~1111~ i'.1-u l my'1~u GJflJ I 1ui'.1-utivu 111 t:1 m 1,i'll-u 1,19i1 ~'1 Ufl ~n 11u l ..r1~lJ'lfV~ 11~ 

l~\lm K = o.c:i'.o + o.li!>o lt/lo + o.li!>o Mt/Mo + o.lioo Ft/Fo 

l~trm K = o.c:i'.ti. + o.G>ti. lt/lo + o.G>o Mt/Mo + o.li!>o Et/Eo + o.G>o Ft/Fo 

'1>.G> ~1'UN1'V11~ PRIME COAT , TACK COAT , SEAL COAT 

l~\l\911 K = o.'1>0 + o.c:i'.o At/Ao + o.li!>o Et/Eo +o.G>o Ft/Fo 

'1>.li!> ~1'UN1'V11~ SURFACE TREATMENT, SLURRY SEAL 

l~\l'\911 K = o.'1>o + o.c:i'.o At/Ao + o.li!>o Et/Eo +o.G>o Ft/Fo 

'1>.'1> ~1'UN1'V11~ ASPHALTIC CONCRETE, PENETRATION MACADAM 

l~trm K = o.'1>o + o.G>o Mt/Mo + o.c:i'.o At/Ao + o.G>o Et/Eo +o.G>o Ft/Fo 

d !JI .a d !II .s "" d <!I 
\Jl~UflH1'11flf11ff'U'l11V\Jl~UflHfl1,i1'11flflflfl116)ffllJ\Jl,i (WELDED STEEL WIRE FABRIC) 1'11flfl1,it:JU 

" " 
(DOWEL BAR) m~nv,i (DEFORMED TIE BAR) Uf1~1t:IU91V9i7~'1 (JOINT) l'l~ill..r11lJ1Utl11lJ';i1lJO~UN'U 

l~\lm K = o.'1>o + o.G>o lt/lo + o.'1>ti. Ct/Co + o.G>o Mt/Mo+ o.G>ti. St/So 



-b-

I t 4 .ct, d IQI ~ I .c::1 Q d 
'1l .& --3 l'U 'Vlfl':i~ 1.m.1u lflfl'U m~11:Y ':ilH 'H 'i;I mm~·:n'U lJfl't'I fl 'H lJlU(l--3 'VI flflfl'U m~lff';j lJl'H 'i;I fl 

,, ,, 
ffl'H'ilJ-.ll'U':i~rnuii1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE)-ll'U':il-l':i~rnutl1f1fl'Ufl1~ 

l~t,'~':i K = o.'1>& + o.llillo lt/lo + o.GJ& Ct/Co +o.GJ& Mt/Mo + o.GJ& St/So 

'l' V .,. .. o:I A .... .i. ,<!I .,. ... 

'1> .b -ll'U tfl Hff':i1-lflfl'Um~1ff':ilJ1'H'i;lflU'i;l~-.31'U1'\lfl'U fl'U ~1;1--3 'HlJlU\1--3 ff~'t'll'Uflfl'Um~tff':ilJ 

o:l<t V .,. ... o:I Id .,. ... o:I 
l'H'i;tfl t flHff':il-ljl'U ':ilflflfl'U m~11:Y':ilJ l'H'i;lflflflff~'t'll'U (R.C.BEARING UNIT) 'Vlfll'H'i;IUlJflfl'U m~11:Y':ilJ1'H'i;lfl 

(R.C.BOX CULVERT) ttvo-.3J11m-lfff 7-.lflfl'Ufl1~ tffllJl'Hgfl t~vunu~~-.lflfl'U fl1~11:Y1lJ1ttgfln11viurn~v 

l~t,'~':i K = o.'1lo + o.GJo lt/lo + o.GJ& Ct/Co +o.llillo Mt/Mo + o.lio& St/So 

'l' V o:I 4 o:I ,s "' <> V 'l' o:I ,s "' 
'1>.cil -ll'U l m-lff':il-ll'H'i;lfl 'H'lJlU(l--3 ff~'t'll'Ul'H'i;lflf;l l'H':ilJfl'Ul,i'U'\lllJ(l'U'U im-ll'H'i;lflf;l l'H';ilJ 

""' t Pl ""' 111 P.1 ""' 'l' "' ,1 4 'l' o:I .Ii d.,. "' V 4 
~,19\'31JlU'1':i1'1':i'lf'U,iU'\l1'Ut,'-l 11:Yl t rlnlU':i-lt,'--3 tff11'VI ~ 11:Yl t 'Vl':i'Vlfl'U ttrn-ll'U im -ll'H'i;lflfl'U'VllJ'i;lflflW~fl'i;llUfl'i;l--3 

nuu~i1h 1lJ 0-3-.ll'U~,i,'3 tffl 1 m --3 l'H g flfflUff '3'\lfl--3 fll';j, vi .;q1N1 UN;~u l-t-l'lh~t 'Vlfli 'VI u 

l'll'g~1 K = o.llill& + o.GJO lt/lo + o.o& Ct/Co +o.llillo Mt/Mo + o.cfo St/So 

l'll'ff~':i K = o.Ci'.o + o.GJ& lt/lo + o.llill& Ct/Co +o.llillo Mt/Mo .. 
,, ,, 

Ci'..b -ll'Ut\11~ 'V!muo--3 fl1':it'11~'t'l!vlJli-lN-.ll'lflfl1'll'U7,1Ji1h!vufl11 Ci'.d ij1;1;1lJ~':i luiu~u iiu 
.di Q .J Q/ 4 QI 4 ~ qi GI ii ~ I _1 ' 

~ ttrn'H'U 'VIU~fl'Hfl 1't'lflfl,i~ ,i'U 1 \l'U 11"~ t 'H':i1lJ\1'3'31WlffllJUC!flJ'lJ1~':iJ1'U':ilflfllfll':i'Jf'i;IU':i~'VI l'U \l'U 'Ufllfll':i~l--3 ci 
,, 

1,ium1\1,ifJ,iii 1tju 

,~u~';j K = o.Ci'.o + llillo lt/lo + 0.G)O Mt/Mo + o.lioo Et/Eo + 0.G)O Ft/Fo 

Ci'. .cil --3 l'U fl,1\1,i J 1 tju ti 1v,1 a ,iJ 1tju '1 ~1 ti lJ'VI ~fl"" 1 -tt'm 't'l 1~ 11mcif 1lJ'U 9i'~ t tl~uuu tl1;1-.3~1lJi'lfil 

4 ,/ ,J Q ,/QI o ,,f 4 ,J ' 1 a., .di ,J -="I ... f 
':ilfl 1'\lfl--3 C)f1lJ'U ~ 'VI m ~ 'Vl':i 1--3 't'llW 'lfU\l ,i'VI 1'\l'U 1 'UI ,i fl'U 'Vlff --3 --3 l'UU~'i;I~ --31,ifli.Jt,i fl'U 'VI 1 U,iciffl-.lu ';j~ fl1,i';i lfll 

d 
/'HlJ1,i'VI & ... 
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ti. .G> -nu11-rvh:i AC m,~ PVC 

, c1 d !11, !11 ?I ,,., • 4 • I .,, !II 
ti. .G) .G> 'U mw Vlr;!11'i'Jl-:J! 1J'Ur;!'i'l~'\1lVIV'\1 'iV~1Jfl1W '11 

l~\)'m K = o.ti.o + o.lillti. It/Io + o.lillti. Mt/Mo 

, c1 d ,,., !11 !,It !11., , 4 • t _, 
ti..G>.lill 'Ufl1WVlf>l'i1.J'i'Jl-:J!1J'Uf>l'i1~'11lVIV Ac Ut'l~'\1'iVV1Jfl1W .. .. . 
l~ff\Pl'i K = o.Ci'.o + o.G>o It/Io + o.G>o Mt/Mo + o.Ci'.o ActJACo .. 

, c1 d ,,., !11 ?I ,,., , 4 • t o' 
5.1.3 'Ufl1WVlr;l'i1.J'i'll-:J!1J'Uf:;l'i1~'11lVIV PVC Ut'l~'\1'iV~1JmW 

l~ffm K = o.Ci'.o + o.G>o It/Io + o.G>o Mt/Mo + o.Ci'.o PVCtJPVCo .. 
I d ,::S. I 

ti..lill -:Jl'U11-:JVIV!'\1t'lfH'l1'Utl1Ut'l~VIV HYDENSITY POLYETHYLENE 

, c1 d !11, !11 ?I ,,., , 4 • I .,, !11 
ti. .li!l .G> 'U mw Vlr;!1l'i'Jl-:J! 1J'Ur;l'i'l~'\1lVIV!!t'l~'\1';i'V~1JmW '11 

l~\)'\Pl'i K = o.Ci'.o + o.G>o It/Io + o.G>ti. Mt/Mo + o.li!lo Et/Eo + o.G>ti. Ft/Fo 

, c1 d ,,., !11 ?I ,,., , ~ c1 4 • I _, , !11 ..s 
ti. .\ill. \ill 'U mw VI r;!'i1.J 'i'Jl-:J! lJ 'Ur;l'i'l~'\1 l'VI VI '11t'I fH'\1'Ur.J1Ut'I~ '\1';i'V~lJ mW !!t'I~ '\1';i1lJ fl-:J-:Jl'U 

TRANSMISSTION CONDUIT 

l~\)'\Pl'i K = o.Ci'.o + o.G>o It/Io + o.G>o Mt/Mo + o.G>o Et/Eo + o.'1>0 GIPtJGIPo 

, c1 d ,,., !11 ?I !11., , 4 
ti..li!l.'1> 'Ufl1WVlr;!'i1.J'i'll-:J!1J'Uf:j'i'l~'\1lVIV HYDENSITY POLYETHYLENE Ut'l~'\1'iV 

l~ffm K = o.ti.o + o.G>o It/Io + o.G>o Mt/Mo + o.'1>0 PEtJPEo .. 

ti. .'1> -:Jl'UUi'1.JUc-:l'i~1.J1.J~ 1lJ-:ifl-ri-:iJ1ut'l~-:Jl'U SECONDARY LINTNG 

l~\)'\Pl'i K = o.Ci'.o + o.G>o It/Io + o.G>ti. Et/Eo + o.'1>ti. GIPtJGIPo 

' !II !II cl 

ti..Ci'. -:i1"U11-:iV1v PVC ll"~1r.1t1v'Um\Pl 

l~\)'\Pl'i K = o.'1>0 + o.G>o It/Io+ o.lillo Ct/Co+ o.oti. Mt/Mo+ o.ti. St/So+ o.'1>0 

PVCtJPVCo 

ti. .ti. -:Jl'U17-:JVIV PVC f)t'l1.JVl'iltl 

l~\)'\Pl'i K = o.lill&'. + o.o&'. It/Io + o.oti. Mt/Mo + o.bti. PVCtJPVCo 

I d ,,:/ .cS 

5.6 -:Jl'U11-:JVIV!'\1t'lf1V11.Jti-:Jf1~ff 

l~\)'\Pl'i K = o.lillti. + o.lillti. It/Io + o.ti.o GIPt/Io + o.ti.o GIPtJGIPo 

;i•JfU';ilt11 ... 
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. . ., 
U4 ~Slo ~9/UU _tcv \lilU o44i' - d 
Pl'lf U 11fll't'l g 'If fl 1U1Wfll i19'fl1 't'l g 'If fl'Ufl'tlJt\!lU'U'Uu1'U 11 fl1 g Pl i!Pl't'll'IJU g PltJfl1~'t111.:JVn W'lf tJ 

K = ESCALATION FACTOR 

It = i'lfi111m~tJ1im1i1itl'Ut:1•nJ1~1nffhathru~rl-N1'Uu9ifl~-n~ 

Io = i'lfU':ilfll~tJ1 iflfli 1 i U'Ut:l~U':i~ ll'lffl 'Ul~t:l'U~ U':i~fl1~':ilfllf 1~l1vnm1m~t1lgfll'l':it:l'Uflff 

Ct = i'lfU':ilfll;l1J'U~l'Ul~t:l'U~ff ~~,'UU9lfl~~1~ 

~ Ad Q rl 
11i m1m ~t:1m fll'l':i t:1'U fl ff 

st = i'lfi111mmgfl l'U1~t:1'U~ff ~~1'UU9lfl~~1~ 

., ,. d , .a J _1 91 91 """' "'d .. o' 
So = ~'lf'U':ilfllllrnfl 'Ul~t:l'Ul'l u':i~fl1~':ilfll'i11~~1V11ifll':il'll~t:llflfll'lrn'Uflff 

Gt = i'lfi111mmgm1N'Ut1m.J~N~~ l'Utl1~mffl'U1~t:1'U~rl ~~l'UU9lfl~~1~ 

Go = i'lfi111mmgflUN'Ul1V'U~N~~ l'UU':i~ll'lffl'Ul~tl'U ~ U':i~fl1~':ilfll~l~l1vnm1m~ 

At 

Ao 

Et 

Eo 

Ft 

Fo 

ACt 

ACo 

PVCt 

PVOt 

GIPt 

GIPo 

PEt 

PEo 

Wt 

Wo 

QI d A QI A QI "'l d .d ' I = ~'lf'U ':i 1m1mt:1~ 'i1 m flfl Ufl~'lJ';jfltlJ CVl 'Ul~ t)'U l'1 ff~~ l'UU~ fl~ ~1~ 

QI 4 a QI Q QI ~ 4 .c:1 ... 1 j) .JJ AA A d ici. r1 
= ~'lf'U ':i lflllfl ';it)~ 'i1 m flfl Ufl~'lJ';j fltu CVl t 'Ul~ t:l'U l'1 U';i ~fl1~':ilfll'i11~~11V11i fll';il'll~t:llfl fll'l':it:l'U flff 

= i'lfil11mJ1"'U~lC)ffl'YI~ 'U111 l'U1~t:1'U~ff ~~1'UU~fl~~1~ 

QI d r QI ,:i d 1 d .c:1_ 1 ,, 'JI ~ Q d Q " 
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